Early events associated with the excited state proton transfer in 2-(2'-pyridyl)benzimidazole.
2-(2(')-Pyridyl)benzimidazole (2PBI) undergoes excited state proton transfer (ESPT) in acidic solutions, leading to a tautomer emission at 460 nm. This photoprocess has been studied using ultrafast fluorescence spectroscopic techniques in acidic neat aqueous solutions, in viscous mixtures of glycerol with water, as well as in sucrose solutions. The tautomer is found to be stabilized in the more viscous medium, leading to a greater relative quantum yield as well as lifetime. The long rise time in tautomer emission is not affected by viscosity though. Rather, it appears to have the same value as the long component of the decay of the cationic excited state (C(*)). In addition to the subnanosecond lifetime reported earlier, C(*) is found to exhibit a decay time of 2 ps. This is assigned to its protonation to form the nonfluorescent dication in its excited state (D(*)) considering the ground and excited state pK(a) values reported earlier. An additional rising component of 100 ps is observed in the region of C(*) emission. This is likely to arise from a structural change or charge redistribution in C(*) immediately after its creation and before the phototautomerization.